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1 3.  ABSTRACT  (Maximum  200  words) 

An  important  Army  research  mission  Is  to  investigate  chemistry  leading  to  better  solvent  resistant  elastomers  for  military  uses  as 
found  in  face  masks,  hoses,  belts,  mounting  structures  for  vehicles,  and  the  like.  Our  strategy  to  meet  the  challenges  of  this  mission 
begins  with  creating  a  base  polymer  formulation,  whereby  simple  changes  in  monomer  ratio  lead  to  either  soft,  elastic  polymers  or  hard, 
tough  materials.  We  have  directed  our  efforts  towards  solvent  resistant  materials  that  improve  upon  butyl  rubber. 

Polycarobosilanes  combine  the  hehavioral  characteristics  of  hydrocarbon  polymers  and  siloxane  elastomers.  We  have  identified 
two  key  structural  features  in  polycarbosilanes  that  lead  to  both  greater  elasticity  and  higher  tear  strength.  Greater  elasticity  can  be 
achieved  by  increasing  the  run  length  from  just  one  repeat  unit  to  three  repeat  units  within  the  soft  monomer  -  the  effect  is  dramatic. 
Higher  tear  strength  is  attained  by  introducing  chain-end  latent  crosslinking  to  complement  the  chain-internal  crosslinking  -  the  latter 
concept,  chain-internal  latent  crosslinking  -  was  defined  in  earlier  work.  Chain-end  latent  crosslinking  has  enhanced  the  solvent 
resistance  of  these  polycarbosilane  elastomers. 

Interactions  with  the  Army  Research  Laboratory  in  Aberdeen,  along  with  Dr,  Doug  Kiserow  of  the  ARO,  have  been  most  helpful, 
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Scientific  Progress  and  Accomplishments  (include  significant  theoretical  or  experimental  advances): 

Our  accroach  to  producing  solvent  resistant  elastomers  consists  of  introducing  latent  reactivity  m  the 
concepts  of  Chain-Internal  and  Chain-end  latent  crosslinking. 

We  have  done  this  to  enhance  the  performance  of  these  solvent  resistant  elastomers,  which  combine 
the  behavior  of  carbon-based  materials  (such  as  butyl  rubber)  with  silicone  soft  materials  (sue 
...  hh  ri  The  eoal  is  to  improve  upon  the  elastomer  materials  used  in  the  military  today,  such 

water  ceUs  and  fuel  cells,  high  tempera, use  seals  and 

electronic  shielding  materials. 

Adding  chain-end  crosslinking  to  the  already-existing  chain-internal  crosslinking  has  a  significant 
effect  on  the  overall  tensile  and  tear  strength  of  these  hybrid  carbon/silicone  materials,  ur  goa  now 
is  to  amplify  and  refine  this  phenomenon,  such  that  latent  crosslinking  using  both  c  ain-en 
chain-internal  types  will  produce  the  strongest  possible  material. 

~  nnd  durin2  this  reporting  period  we  enhanced  the  overall  elasticity  of  these  polycarbosilane 
copolymers  by  more  than  400%.  This  was  done  by  lengthening  the  soft  phase  from  just  one  unit  to 
tZe  mZ  Important  to  note  is  that  this  was  accomplished  without  a  perceptible  change  m  solverd 
resistance  There  is  a  trade-off  here:  too  long  a  soft  phase  will  reduce  solvent  resistance,  while  t 
short  a  soft  phase  hampers  overall  elasticity.  We  are  seeking  to  find  the  best  balance  of  properties. 

These  scientific  advances  have  been  protected  with  two  patent  applications.  We  will  ^P^enting 
these  data  at  the  American  Chemical  Society  National  Meeting  m  March,  2003,  at  the  Crosslinking 
SymposL  there.  Publications  beyond  the  Severn  already  described  in  this  report  are  being  written  to 

define  this  new  chemistry. 
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as  a  potential  supplier  of  larger  quantities  of  *  *  y.  e  latent  reactive  polycarbosilanes 

‘^"^oSre^m61 K.  B.  Wage^r,  the  ftincipa,  Investigator  for  (his 
work,  serves  on  the  Scientific  Advisory  Board  of  this  company. 

conformable  seals  for  face  masks  and  EMI  shielding  of  military  electronics. 


